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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on June 
19, 2006 has been entered. 

Response to Arguments 

Applicant's arguments filed Jun e19, 2006 have been fully considered but they 
are not persuasive. 

With regards to applicant's argument that the applied prior art reference to Gallup 
et al., US Patent number 6,982,437 allegedly fails to disclose the use of one or more 
etch stop layers and one or more cavities having a defined positioning and depth in a 
circuit board, examiner respectfully points out that this argument is erroneous. 
Specifically, Gallop does teach the use of an etch stop layer (Figure 5A, element 516) 
and a cavity (540). Figure 5A of Gallop shows that the cavity has a defined positioning 
and depth with respect to the optical element (530) on the circuit board. With regards to 
applicants argument that one of ordinary skill in the art would not be motivated to 
combine Gallop with the teachings of applied prior art reference to Kuhmann et al., US 
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Patent number 6,832,013, because Gallop allegedly fails to suggest utilizing a cavity for 
aligning optical elements, examiner respectfully points out that this argument is also 
erroneous. Specifically, Gallop does teach the use of cavities in the alignment of optical 
elements (see column 5, line 44 - column 6, line 36). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 10, 11, and 14-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent to Kuhmann et al., number 6,832,013 in view of US Patent 
to Gallup et al., number 6,982,437. 

Regarding claim 1, Kuhmann teaches a method of processing a circuit board 
(Figure 5, element 10) having one or more optical waveguides (18) associated 
therewith, the method comprising the steps of: providing one or more etch stop layer 
(14) in proximity to the one or more waveguides, at least one of the etch stop layers 
comprising one or more fiducials (19) therein; and from a surface of the circuit board, 
using the one or more etch stop layers to selectively remove material (column 7, lines 8- 
24). Kuhmann does not teach that provision of one or more cavities having a defined 
positioning and depth in the circuit board. Gallup teaches using one or more etch stop 
layers to selectively remove material to provide one or more cavities having a defined 
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positioning and depth in the circuit board (Figure 5A and column 6, lines 8-17), wherein 
said on or more cavities provide for an alignment of one or more optical elements 
(column 5, line 44 - column 6, line 36). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to use the one or more etch stop layers of 
Kuhmann to selectively remove material to provide one or more cavities having a 
defined positioning and depth in the circuit board, wherein said on or more cavities 
provide for an alignment of one or more optical elements, as taught by Gallup. The 
motivation would have been to improve passage of light through the optical waveguide. 

Regarding claim 21, Kuhmann teaches a circuit board (Figure 5, element 10) 
having one or more optical waveguides (18) associated therewith, comprising one or 
more openings (column 7, lines 8-24) each with a positioning and depth defined using 
one or more etch stop layers (14) in proximity to the one or . more waveguides, at least 
one of the etch stop layers comprising one or more fiducials (19) therein. Kuhmann 
does not teach that the openings are cavities, wherein said one or more cavities provide 
for an alignment of one or more optical elements. Gallup teaches using one or more 
etch stop layers to selectively remove material to provide one or more cavities having a 
defined positioning and depth in the circuit board (Figure 5A and column 6, lines 8-17), 
wherein said on or more cavities provide for an alignment of one or more optical 
elements (column 5, line 44 - column 6, line 36). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the one or more etch stop 
layers of Kuhmann to selectively remove material to provide one or more cavities having 
a defined positioning and depth in the circuit board, wherein said on or more cavities 
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provide for an alignment of one or more optical elements, as taught by Gallup. The 
motivation would have been to improve passage of light through the optical waveguide. 

Regarding claims 2 and 22, Kuhmann in view of Gallup teaches the limitations of 
the base claims 1 and 21 , respectively. Kuhmann also teaches that the one or more 
fiducials define a positioning in a plane of the circuit board (abstract). 

Regarding claims 3 and 23, Kuhmann in view of Gallup teaches the limitations of 
the base claims 1 and 21 , respectively. Kuhmann also teaches that the one or etch 
stop layers define a depth in the circuit board (column 7, lines 25-30). 

Regarding claim 4, Kuhmann in view of Gallup teaches the limitations of the base 
claim 1 . Kuhmann also teaches openings exposing at least a portion of the one or more, 
waveguides (column 7, lines 31-35). 

Regarding claim 5, Kuhmann in view of Gallup teaches the limitations of the base 
claim 1 . Kuhmann also teaches that the one or more etch stop layers acts as a 
selective etch stop (column 7, lines 8-24). 

Regarding claim 6, Kuhmann in view of Gallup teaches the limitations of the base 
claim 1 . Kuhmann also teaches that the one or more etch stop layers acts as a 
complete etch stop (column 7, lines 25-30). 

Regarding claim 10, Kuhmann in view of Gallup teaches the limitations of the 
base claim 1. Kuhmann also teaches the material removed comprises a substrate 
material (column 7, lines 31-35). 
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Regarding claim 1 1 , Kuhmann in view of Gallup teaches the limitations of the 
base claim 10. Kuhmann also teaches that the substrate is organic material (column 
14, lines 40-54). 

Regarding claim 14, Kuhmann in view of Gallop teaches the limitations of the 
base claim 1 . Kuhmann also teaches at least a portion of the material is selectively 
removed using reactive ion etching (column 7, lines 31-35). 

Regarding claim 15, Kuhmann in view of Gallup teaches the limitations of the 
base claim 1. Kuhmann also teaches openings which serve as one or more reference 
points to align at least one optical component (Figure 19, element 25) with one or more 
waveguides (Figure 19, element 18). 

Regarding claims 16 and 17, Kuhmann in view of Gallup teaches the limitations 
of the base claim 1 5. Kuhmann also teaches that the at least one optical component 
comprises one or more alignment pins (Figures 19, element 48) each having a shape 
that corresponds with openings, wherein the alignment pins are circular. 

Regarding claim 18, Kuhmann in view of Gallup teaches the limitations of the 
base claim 15. Kuhmann also teaches that the at least one optical component is an 
opto-electronic module (column 15, lines 49-57). 

Regarding claim 19, Kuhmann in view of Gallup teaches the limitations of the 
base claim 1 . Kuhmann also teaches that openings serve as one or more reference 
points to align at least one receptacle for an optical component with one or more 
waveguides (column 15, lines 49-57). 
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Regarding claim 20, Kuhmann in view of Gallup teaches the limitations of the 
base claim 1 . Kuhmann does not teach that the circuit board has two or more 
waveguides associated therewith. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to include two or more waveguides in the circuit board 
since it has been held that mere duplication of the essential working parts of a device 
involves only routine skill in the art, St. Regis Paper Co. v. Bemis Co., 193 USPQ 8. 
The motivation would have been to improve the efficiency of the alignment. 

Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuhmann in view of Gallup as applied to claim 1 above, and further in view of US Patent 
to Chan et al., number 5,122,852. 

Regarding claims 7 and 8, Kuhmann in view of Gallup teaches the limitations of 
the base claim 1 . Kuhmann does not teach that one or more of the etch stop layers 
comprises a metal. Chan teaches etch stop layers comprising gold. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Kuhmann 
with the gold etch stop layers of Chan. The motivation would have been to improve the 
precision of the etching. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kuhmann 
in view of Gallup as applied to claim 1 above, and further in view of US Pre Grant 
Publication to Burns, number 2001/0046346. 
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Regarding claim 9, Kuhmann in view of Gallup teaches the limitations of the base 
claim 1 . Kuhmann does not teach that one or more of the etch stop layers comprises a 
reflective dielectric thin film. Burns teaches etch stop layers comprising a reflective 
dielectric thin film (page 7, paragraph 81). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Kuhmann with the reflective 
dielectric thin film etch stop layers of Burns. The motivation would have been to 
improve the precision of the etching. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuhmann in view of Gallup as applied to claim 1 above, and further in view of US Pre 
Grant Publication to Burdick, Jr. et al., number 2002/00751 07. 

Regarding claim 12, Kuhmann in view of Gallup teaches the limitations of the 
base claim 1 . Kuhmann does not teach that the material is selectively removed user 
laser ablation techniques. Burdick teaches removing material using laser ablation 
techniques (page 3, paragraph 26). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to modify Kuhmann with the laser ablation 
techniques of Burdick. The motivation would have been to improve the accuracy of the 
removal. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuhmann in view of Gallup and further in view of Burdick as applied to claim 13 above, 
and further in view of US Patent to Coyle, Jr. et al., number 5,101,090. 
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Regarding claim 13, Kuhmann in view of Gallup and further in view of Burdick 
teaches the limitations of the base claim 12. Kuhmann in view of Burdick does not 
teach that the laser ablation techniques comprise use of a carbon dioxide laser. Coyle 
teaches the use of a carbon dioxide laser for laser ablation techniques (column 5, lines 
1 0-22). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Kuhmann in view of Burdick with the use of the carbon dioxide laser 
of Coyle. The motivation would have been to improve, the accuracy of the removal. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Martin Blevins whose telephone number is 571- 
272-8581. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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